
BULL. SHIMANE UNrv. (NATURAL SCI.) 

No. 11, sER. A, MARCH, 1962 

CHEMICAL STUDIES ON MENTHA* 
IV~. On the Fragrance and Odor of Japanese Peppermil~'It** 

By Toru NAGASAWA 

(Received Oct. 31, 1961) 

~:*~~T 'f~~( : ~+f~iJ+~~;~~L~O)4~~~~~A~l~f~i~~ft 

~r~*'+ 4 4~ Ei ~/~ ') ~7 O)?~~~5~~~' ~ ~;~~5~~~(C r) ~+C 

I INTRODUCTION 
The fragrance of ~eppermint is known as a special odor in genera]. But their know-

led50!es for mint's odor are very poor. First of all, we wish to think the flavor of the 

Japanese peppermint. When we, take the peppermint as an aromatic plant, we can smell 

the refreshing odor evaporated from a living plant. And, then, we think what kind of 

scent this is. The odors evaporated from plants are very few, but we can feel very ~;~o 

latile odor surely. 

The odor of essential oi-Is obtained by steam distillation, however, is felt stronger 

than that of direct living pl.ant, and almost adcompany with unpleasant odor. It means 

probable tkLat the difference of concentration and ratios of the volatile substances ~and 

the s~corid generation of .smelling matter from plarits by influence ' of physical and che-

mical o~erations 

The menthoZ cryst_ als and peppermint oils of Japanese peppermint manufar_.ture have a 

special fragrance of the Japanese natural peppermint goods. The Japanese peppermint 

manufacturers, world dealers and consumers of the peppermint were intimated with its 

fragrance and taste since long time. However, comparing with fine fragrance and 

cool taste of Mitc_ham peppermint (M. piperita) the Japanese one (M, arvensis) is ranked 

l ower. 

Recently, the synthetic 7nenthol came to use in Japan, while the n~,an-made methols are 

practical use in Europe and America since early 'tit"ne. This fact break out the hard 

idea of the scent of natural menthol. The strong odor of Japanese natural menth.ol has 

hitherto considered to be good and normal state.. ' That v7rong idea of mint odor is very 

strong, so it was very hard to destroy the Jong' customed thoughts of consumers. Accom-

* The third . issue of this paper was- published on the' Bulletm of the Shimane Univ. (Natural Sci.) 
No. 10, 0<v2-39 (1961). 

~~~~ The outlines of this paper were repGrted at the Fourth Symposium on the chemistry of per-
fume, terpenes and es~ential oils of the CherrLical Societv_ of Japan at Hokkaido Univ. (Sapporo 
City) on July 15,, 1960. 
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panied, however, with the advance 0L man-made goods in the market, it is de]ightful 

that the recognition of the flavor of peppermint was changed 

The Japanese peppermint has a good character of the highest content of menthol, but 

the Japanese monopolistic production of peppermint became a faint dream of the past 

Nowadays, natural Inenthols are coexistent with synthetic ones in Japan. If the flavor 

and taste of natural menthoZ is continued as an 'old idea, it is regrettable to worse fortu-

ne of the future of Japanese natural mentl･rols. 

Judging from the studies of the writerl) 2) the cool taste and cheerful fragrance of the 

Japanese peppermint oils depends mainly in l-menthol and menthyl acetate, and menthone 

acts as a blendel~ of them to make mild scent. While the scent of fresh peppermin. t 

grass are agreable, bad odors of aldehydes, ketones,3) amines4) and sulfides appeared 

on steam distil]ation of the grasses. It is notable that these components of bad odors 

are almost water-soluble and exist in lower-boiling portion 

Terpene hydrocarbons are almost worth nothing. Pulegone of Dog-mint5) has a strong 

odor, which is distinguishable easily by any one. Again, disagreable odors exist mainly 

in higher boiling portion of mint oils and they result mainly from higher esters (e. g 

~, T-hexen_vl phenylacetate) .6) Is it a fatality of Japanese mentha having impressive hard 

volatile odors ? The writer wishes to report on the odor and deodori:6-ation of the Japa-

nese peppermint oils 

The original oils of Japanese peppermint contain about 85 per cent of l-menthol, and 

2-4 per cent of menthyl ester. They have an important part as a native perfume goods 

in Japan. But they are inefrior to foreign~ goods on smell and taste. The inferiority of 

Japanese mint as described above, exists in amines4) and carbonyl compounds.3) 

The creation of essential oils in plant is assumed as the product from the synthesis 

of proteins by carbohydrates and nitrogen transformed by root, then the decomposition 

of protein to amino acids. The essential oils are formed by the secod decomposition 

of amino acids as : 

CHC.H2CH COOH + O ~ /CHCH2CHO + CO_9 + 1~1~'H3 / 

NH2 

L,eucine Isovaleric ald,ehyde 
This amino acid transformed easily to aldehyde7) by oxidation in presence of sugars 

The amines in peppermint oils are confirmed as isoamylamine, diisoamylamine, triisoamyl-

amine,8) ammonia and trimet hylamine.9) 

It is probable that we suppose the presence both amines and aldehydes in the essen-

tial oils. The writer, therefore, schemed to eliminate amines of bad odor by treatment 

with inorganic acids, and almost succeeded to his purpose 

Il INVESTIGATION ON T}IE FLAVORS OF JAPANESE M:INTIO) 

In studying Japanese mentha the writer has taken mind on both sides of menthol 

crystals and fragrance of original (Tori-oroshi) oil. We must not forget the irnportance of 
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fragrance of mint -plant and menthol crystals of synthetic field 

The bitter taste and offensive odors are difficult to deprive by steam distillation. But 

using high vacuum, we can almost eliminate bad odor and bitter taste in the first run-

ning and after running fractions, respectively. To think the problems of flavors of mint 

oil, we take menthone conte_nt as in the Table I n) , that while the Mitcham peppermint 

oil~ contains under 15 o/o Of it, that of both in Japan and Soviet. Russia are rich in men-

thone. The reason of it is probably said that the crops of mint plant in Japan and Soviet 

Ru**sia are in bud stage. Rutowski and Trawin (199_9) 12) reported the increase of menthol 

during growth, while the menthone decreased on the contrary. The writer has observed 

the same result in studying Japanese peppermintl3) . The fact of high content of menth 

one (over 150/0) gave uninteresting influence to the fine flavor of the peppermint oils 

Table l. Properties of Peppermmt Oils of the World 

, Japan l Dernentholized 

America Ital y Russia France Germany England 
oil 

d
 

O . 901 O . 905 O . 910 o . 903 O . 905 o . 904 O . 905 

a _280401 _26040/ - 180 _260451 - 20 040 / _27020/ _ 2305 / 

Solubil i ty 

(700/0Ethanol) 1'3 1:4 1 : 3.4 1:3 1 : 2.8 1 : 2.8 
o
 
1
:
o
 

Ester (olo) 10 . 5 7.6 5.2 5.4 4 . 95 7.4 4.1 

Ester Menthol(o/o) 8.3 6.0 4.1 4.6 3 . 95 5.8 3.7 

Total 
Menthol (olo) 52 . O 52 . 9 49 . 2 48 . 3 49 . 1 59 . O 65 . 1 

Menthone (olo) 25 . O 9.0 l 5 . O 19 . O 12 . O 14 . 6 9.8 

Resinous 
matter (olo) 0.9 l.2 O . 65 23 0.8 0.8 O . 85 

(From T. Nagasawa : '<Peppermmt and Pyrethrum" (1942)) 

The writef would take some compounds as pulegone, piperitone, ~,T-hexenol, ~,r-hexenyl 

phenylacetate, (x,~-hexenic acid for the reason of bitter taste and disagreable odor of the 

Japanese mint oils. The aroma of peppermint oils, sometimes, refer to the field distilla-

tion of mint plants. Any weeds in the field may be mixed carelessly in mint gra*-s, and 

rope of straw binding mint grass brings the cause on lowering the qualities of the oil 

The writer has advocated long time. the importance of fragrance and flavor rather than 

much yield of menthol crystals of mint plant. The menthol crystals needed to possess 

exciting fragrance and cool taste 

HI T~lE REAL C}IARACTER OF JAPANESE PEPPERM:INT14) 

The air dried peppermint grasses are called "Ha-Go" (love]y name of leaves of mint 

plant) by the cultivaters and manufacturers. The expert dealers esteem acculately the 

oil y'ield by years' experience and perception amazing at the appearance and scent of 

the mint grass. They discriminate the grass to be good or bad, principally by the sharp 

sc,enting. By scenting the mint grasses they separated Aka-Kuki (Red-stem) , A6-Kuki 
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(Green-stem) or Inu-Hakka (Dog-mint) . Red-stem has a strong odor of menthol. Green 

stem has relatively w_ eak odor, but Dog-mint presents strong odor of pulegone which is 

disliked by the 'farmer and manufacturer 

Tl-le principal cause of Dog-mint which disliked by manufact~urer and cultivater, exist 

in very -small content of menthoZ rather than its odor. The odor of Dog-mint comes from 

pulegone. T1lere is a ,proverb in peppermint district Dog-mint "Dogs eat brain" ' 

oil dissolves large quantity of fnenthol crystals ' at ordinary temperature 

In the suburbs of Osaka, there grew odorous grass called "Cows not eat" which was 

found to be "Oranda-Hakka." (Mentha viridis. L,., var, crispa, Benth.) by the writerl5) and 

confirmed l-carvone as the principal constituent (above 500/0) of the essential oil 

IV C}lEMISTRY OF JAPANESE M:ENTFIA 

Piperitone has~ a d-isagreable odor' and deep bitter taste, and pulegone has' a queer odor 

in the Japanese peppermint (1~l. arvensis) oils. A strange bad odor accompanied in the 

high boiling fraction, rather in the residual portion of distillation of mint oils. The subs-

tance, having very ofEensive odor, was found by German chemist, H. Walbaum (1917) ,6) 

to be an ester of ~.T-hexenoZ and phelrylacetic acid. This ~,T-hexenol has an odor of green 

leaf therefore rt was called "Blatter Alkohol" or "Leaf alcohol", and ('A6ba-alcohol" m 

Japan.16) 

The chemical constituents of Japanese mentha are shown in the Tables 2 and 3 

Table 2 Prmcrpal Constituents of the Essential Oils of Mentha 

(J~41. arvensls) (M. arvensis) (M:. viridis) 

Constituents Dementholized Dog-mint Ja panes;e-spearmmt 
oil (olo) (olo) (olo) 

l-Limonene 10 10 30 

l-Menthone 25 30 

l-Menthol 40 30 

Menthylacetate 10 5
 

Pi peritone 5
 

5
 

d -Pulegone 20-000 

l-Carvone 50-60 

Other specia] constituents in lkl'. arvetrsis ' -

Ethv_ ILn-amylcarbinol, 

~,7'-Hexenol, Phenylacetic acid 

Table 3. Chemrcal Constituents of Japanese Mmt Oil (M arvensls) 

Hyd rocarbons Al cohols Aldehydes : 
l
 
.
 a-Pinene 

7
.
 

l -Menthol 1. o o 

Acetaldehyde 
2
.
 

Cam phene 
8
.
 

d -Neomenthol 14. Isovaleric aldehyde 
3
)
.
 

l-Limonene 
9
.
 

d -Ethylamylcarbinol 15. Furf ural 
4
.
 p-Menthene l O. ~, T-Hexenol 
5
.
 Myrcene 

S~ d ~: 

ll. Borneol 
6
.
 

Sesquiter pene 12. Sesquitetpene alcohol 
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16. 

l 7. 

l 8, 

19. 

20. 

21. 

- 22. 

23. 

24. 

25. 

26. 

Ifetolees 

l-Menthone 

r-Isomenthone 

d -Isomenthone 

Piperitone . 

d -Pulegone 

Acetone 

'Methylethyl ketone 

Methylamyl ketone 

1-M ethyl-3 -cyclohexanone 

Methylhe ptenone 

2-Isopropylcyclopentanone ** 

Phe7rols 

35. Thymol 
36. Eugenol 

A milees : 

39. Ammonia 
40. Monomethylamine 
41. Trimethylamine 

Acids : 

27. Formic acid 

28. Acetic " 

29, lsova].eric " 

30. Caplolc " 

O1. Oenantic " 

32. Pelargonic " 

33, Phenylacetic 

34. a, ~-Hexen~c 

37 

38 

Oxid es 

Menthofuran *** 

Piperitone oxide **** 

42 

43 

Sulfid es : 

Hydrogensulf ide 

Dimethyl sulfide 

* Found by M. Kobayashi and K. Katsuhara (1961), 
** Found by T. Onogaki (1961), 

*** Found by H. Hadano (1956), 
**** Found by M. Kobayashi? E. Yoshigi and K. K.atsuhara (1960) 

The odor and taste of Japanese miht oil (M, arvensis) is severely pungent and bitter 

The pungent taste is by menthol, and bitter taste by piperitone. Their contents are sllo-

wn in the Table 4. 

Table 4. Composition of Mint Oil in regard to Flavor and Taste 

Menthol 
Region Menthone P i peritone 

Free (olo) Combined (olo) 
(.olo) (olo) 

Hokkaido 68 . o 5.7 12 . 9 2 . o-4 

Okayama 78 . 8 4.2 9.7 1.7 

Okinawa 80 . 9 5.9 4.4 2.0 

Taiwan 58 . 6 l 3 . 2 9.5 

Korea 74 . o 4.4 9.'3) 2.4 

M___ anshyt 29 . o 49 . o few 
China 79 . 9 4.5 2.2 

B razi] 46-70 19-45 

The Japanese mint ,(M. arvensis) oils, as shown in the Table 4, contain piperitone with 

no exceptions. The oil of Manshu and Braz~il contain relatively few menthol but large 

quantities of. menthyl acetate (19-49010). The menthyZ acetate has a good fragrance. The 

writer has studied some mint plants in Japan, and named four groups by principal com-

ponent of their essential oils, as : (1) Menthol-mint, (2) Menthone-mint, (3) Pulegone-
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niint, (4) Carvone-mint 

These species have special fragrance and taste 

We know hitherto why the Mitcham peppermint stands at the highest rank of all pep-

permints in the world. Doctor Schmidt (1947) 17) of Schimmel & Co. investigated the 

odorous substances of peppercnint produced in America, Soviet Russia, Italy and Bulga-

ria. He found many new compounds in the oils, and found jasmone, which existed in 

jasmin flowers, anrong other ones. And he announced this one is not existent in Japa-

nese peppermint oils. Again the exister.ce of menthofuranl8) in Mitcham mint gave us 

an intere_sting problem regarding mint odors. For the reference, the properties of pepper 

mint oils of each country are shown in the Table 5 

Table 5. Properties of Peppermint Oils of Each Country 

S pecies District 
Free 
(olo) 

Japan ese 70-82 Okayama-' pref. 
mint 

(M. arvensis) (Dementho].) 41-43 

European America 
mint England 

(M. piperita) France 
Germany 

Pennyroyal France 
(M. pulegium) America 

Spearmint 
(M. viria~is) 

England 

America 
Russia 

Ja pan 

40-50 

40-45 

35-40 

40-60 

2･~' 3) 

M enthol 

Combined 
(olo) 

3~ 6 

6~ 3 

5~ 9 
3-21 
4-21 
3-21 

oo,~, 5 

Carvone (olo) 

30-48 

36~48 

6-10 
50-60 

Menthone 
(olo) 

7-14 

23-30 

9-16 
9-12 

l 2-23 

50 

Pulegone 
(olo) 

80 88 
30 

Linalool (olo) 

50-60 

V FRAGRANCE OF NATURAL I.-MENT}IOI. 

Crude l-menthol cry-~tals were refined by recrystallization with ligroin, and the frag-

rance and taste of each refined menthol was examined 

Table 6. Taste of Menthols 

Sam ple Weight 
Crop of 

crystals m. p. Fragrance, 
M enthol (g) 

(g) 
('c) Taste 

Aka-Kuki 5
 

3.8 42~43 Strong aroma, and 
Pungent bitt.er 

San-Bi 5
 

3.9 42~43 Cold, sweet 

* Co-menthol 
f rom 5

 
2.0 42~43 Mild, bitter 

Aka-Kuki 

N B ~~ Co-menthol ' Menthol from borate 
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CExperlmelatal) Samples Refmed menthol crystals of (1) Aka-Kuki (red-stem), (_9) San-Bi 

(3) Co-menthol~~ of Aka-Kuki 

Take 5g. of each ;nenthol crysta], separately m a small beaker and poured 7cc of ligrorn 

The solution was filtered and the filtrate was concentrated adequately. The deposited crystals 

were obtained as in the Table 6. 

The keeping of odor 

CExperimental) The odors of several mmt oils we obtarned were compared by their keeping 

of volatility. Any defi,.-*ite quantity of each sample oil was dropped by the capillary on the tes 

ting paper (.made of filter paper) and their odor was smelled at proper interva]s of time. The 

results are shown in the Table 7 and 8. Men,thols are used as 10 per cent ethalrol solution. 

Table 7. The Keeping of Odor of Mint O1ls (1) 

c,) 
~
:
 ~) 
~~ 
~~ 
~S 

~
 

~ 
:
~
'
*
.
~
 

.
~
:
 ~
 
~
 

Mint oil 

San-Bi 

Fragrant 
mint 

Brazil 

Dog-mint 

Horse-mint 

lrnaichi 
(H ybrid) 

Chirimen 
(red) 

Chirimen 
(white) 

So¥'iet 

M. Pulegium 

1 hr 

+++++ (bad) 

+++++ (gQod) 

+++++ (good) 

++++ ( pulegone) 

++++ (menthone) 

++++ (bad) 

+++++ 

+++++ 

++++ (.good) 

++++ 

2 hr 

-F + + 

+++ 

+++ 

+++ 

+++ 

+++ 

++++ 

++++ 

+++ 

+++ 

5 hr 

++ 

++ (menthol) 

++ (menthol) 
+
 

+
 

+
 

+
 (butter) 

+
 
(butter) 

++ 

+
 

20 hr 

+
 

+
 

+
 

+
 

~ 

~ 

+
 (butter) 

+
 
(butter) 

+
 (1inalool) 

~ 

26 hr 

~ 
(borne ol) 

~ 

~ 

~ 

~ 

~ 

N B. + indicates strength of odor 
- indicates no more odor 

From these experiments the writer found the facts 

ort time, but disagreable odor continued long time. 

almost has a long life. 

that fine smell distinguishes in sh-

This fact indicates 'JS the bad odor 



8
 

Toru NAGASAWA 

Table 8. ,The Keepmg of Odor (2) 

Unit oil 

First running 

Turbid oil 

Liqtiid oil 

from borate 

Menthone 
Menthyl 
acetate 

Thy mo-menthol 

Piperitone 

Pulegone 

Carvone 

Linalool 

M enthol 
(100/0 alc. sol.) 

l hr 2 hr 
+ + +, + (,bad) 

~++++ ++++ (bad) 

+++++ ++++. (bad) 

+++ + ++~ ++ (: good) 

+~' ** ++ 
+++++ ++++ (bad:) 

+++++ ++++ 
+++ ++ ++++ ++ + + + + + H- + + 

~ 

5 hr 1 ~0 hr 

++++ +++ 

++ + ( menthol) 

H
r
 

+++ 

~~ 
~ 
+
 
+
 

26 hr 

++ 

~ 

~ 
(borneol) 

++ + 
~ 

VI DEODORIZATiON OF T~l~ JAPANESE IVl~~NT OIL 

In the Japanese mint (M. arvensis) oils we found some bad odorous constituents 

which depress the worth of comm_ercial products. These odorous substances belonging 

to some aminesl9) and carbonyl corr.pounds20) were found already by the writer. Now, 

therefore, the writer investigated the de-odorization of dementholiz-ed oils 

(a) Detection of ATn~ne Colnpounds 

In order to know the existence of amines in the samples (mint oil) the writer used 

the next three methods. 

CExperimental) 1) Wagner method :- Reagent as dissolving 2_g. of iodil'l'e and 6g. of potas 

sium iod'ide in 100cc. of distilled water. Sample of mint oil is acidified with sulfu.ric acld, and 

added to this liguid the above rea*"ent, then deposited pre_cipitate of brown double salt. 

_9) Mayer reagent :- Dissolve 0.35*･. of mercuric chloride and 4.98g. of potassium iodide in 

100cc. of distilled water. 

To the neutral or acidic solution added this rea*"ent, then obtained whit,e or pale yellowish 

precipitate or colored liquid. 

3) Quinhydrone reaction :- Adding few gram of amines to 50/0 et/･laea,ol and then added lcc 

of quile,hydrone methaptol solution and stand l-2 minutes and then diluted with 5 OA ethal~ol 

The coloration of amines are as the following 

Primary amine purple color 
Secondary amine red " 
Tertiary amine yellowish oran*"e " 

Quaternary ammonium " greenish yellow 

Taking the dementholized oil of "San-Bi" peppermint as a sample, the coloration by the 
abo¥'e three methods were applied. The results are as the foilovi;'ing. 

l) Few drops of the sample taken in the test tube, and introduced to wagner rnethod. The 

coloration observed as : oil layer became brown color, but lower to pale yellow brown. 
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　　　2）　By　Mayer　method：oi11ayer　beca㎜e　pa1e　ye11ow＿white　co1or，but1ower1ayer■to　pa1e

　venow．

　　　3）　By　g〃肋ゐツ〃o郷6　reaction：oi11ayer　became　red．co1or，but　1ower　1ayer　to　pa1e　ye116w

　brown．

　　As　the　amme　content1s　l1tt1e，each　cojormg　test　showed．the　presence　of　ammes　m

the　samp1e01』s

　　　　（b）　鼠e㎜⑪v釧⑪f　A醐孟鵬s

　　Amines　are　I倉enera11y　disso1ve　in　d－i工ute　acid．s21）221），the　writer，in　the　first　p1ace，used

d11ute5〃ゲz〃一καα6and　んツゴrooんZo〃6αα∂　　The　concen七at1on　of　them　are　61V，3N　2－N

and　1－1〉；respectiveiy．

　　〔E理鉱童㎜棚施且〕Take　lO㏄of　the　samp1e011m100cc　－stoppered　bott1e，add5vo1umes　of

above　d11ute　ac⊥ds　and　reacted　by　shak1ng　mach1ne　for15m1nutes　The　resu1ts　are　shown　m

Tab1e9．

Tab1e．9．Deam1nat1on　of　Mmt011

Acids
Norma1ity　of　acid

u）■　　　　　　　　　　　　l　　　　　　　　　　u2o）4

pa1e　ye1low　b－rown二 P孕1e　ye11ow，

1－N uPPer　pa1e　ye11ow　oi1、 pa1e　ye11ow　oi1フ

resin，few resin，few

pa1e　ye11ow　brown， pa1e　ye11ow，
2－N upPer　pa1e　ye11ow’oi1、 pa1e　ye11ow　oi1，

resin，few resin，brown

pa1e　red　brown、 pa1e　ye11ow　brown，
3－N upPer　ye11ow　oi1， brown　resin　　　　　　　　　　，

brown　resin upPer　pa1e　ye11ow　oi1

brown， pa1e　brown，

6－N upPer　red　brown　oi1フ
dark　brown　resin，

brown　resin
ye1low　oi1，

much　resin

HC1 H2S04

　　　（㊧）　Ref虹壷皿g⑪f眺e　O孟置

　〔亙x聾雛亙醜鋤施亙〕　The　o111ayer　of　the　above　exper1㎜ents　were　separated　and　washed　w1tb

five　vo1umes　of5per　cent50砺榊z6〃oル加so1ution　for6～8ti，m．es．At1ast　w千sh　with　fiv♀vo1u－

mes　of　water，Then　the　nqutra1oi王s　were　steam　disti11ed一．The　resu1ts　are　shown　in　Tab1e　lO．

Tab1e　lO．　Yie1d－6f　Acid　Treatment

Concentration of acid ~Yield of HCI treat. Yield of H2S04 treat. 
(. olo ) (olo) 

l -N 8(~j . r_) 93.5 

2 -N 77 o 90 . o 

3-N 75 . o 79 . o 

6-N 50 . o 70 . O 

　　The　steam　disti11ed　oi1s　after　treat皿ent　with　di1ute　acids　were　co1or1ess　and．c1ear二and．

d，epriyed．of　an　offensive　odor　to　have　fresh　fragrance．　But　the　oi1treated．with伽みo一
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chloric acid showed again pale yellow color after 3-4 days. The reason of this reco]or-

ation is yet in question. The oil yield is lowered on increasing the concentration of 

the acid. 

The writer used, therefore, again very dilute phosphoric acid (as 0.1-N, 0.5-N and l-N) 

and traced above experiments. The results are shown in Table 11. 

Table 11. Treatment with Phosphoric Acid 

Conc. of Acid Ap pearance Oil yield (olo) 

O . 1-N 
upper layer : pale yellow oil 10wer layer : white turbid 

95 . o 

O . 5-N upper layer : pale yellow oil 87 . o 

1 . O-N 
upper layer : pale brown oil, few resin 

85 . o 

Thus the dilute acid is more effectrve than concentrated acid for oil yield, deodoriz~a-

tion and decoloration. More dilute solution of hydrochloric acid and sulfuric acid were 

used as before. The results were good in both reagents as in Table 12. 

Table 12. Treatment with HCI and H2S04 

Oi1yie1d（％）
Conc． of　acid

HC1 H2S04

O．ユTN 93．0 80．0

0．5＿N 85．0 85．0

1．O－N 80．0 93．5
■ ■

The sample of San-Bi oil was coJored yellow-brown, which is depend upon furfural23) 

in the oil. By steam distillation of the acid-treated oil we obtained fine clear colorless 

oil . 

(d) Improvement of Pepperlniut Oil 

CExperimental) Dementholized oil of San-Bi w~as treated with 0.1-N phosphoric acid. The 

results are shown in the Table 13. 

1'~urfutral rea*-ent :- 2cc. of aleiline is dissolved with 20cc. of 10 o/o acetic acid. This reagent 

rs added to the sample (O 3-0 4cc.), and the pink coloration is observed. 

In this experiment the writer used most effective Schiffs reagent as :- Dissolve 0.25g. of 

pure fuchsin crv_ stal to 250cc. of distilled water and filtered. Then, sulfur dioxide gas passed 

through this filtrate to saturation. Stand over night, then the colorless solution is usable25) 

(Schiff and Caro's method) 

The deamined oil, obtained by treatment with acid, has no more amine's reaction 

(see Table 14) . Thus, the writer recognized sure]y the l~emoval of the offensive odor of 

amines in the Japanese peppermint oils by the simple method using mineral acids 



Table 
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13 Properues of Pepp rmmt Oil after Treatment with Phosphoric Acid~~ 

11 

Constants Bef ore Af ter 

d4'- 5 o . 9025 O . 8985 

nD25 1 . 4670 1 . 4610 

~ ~05 8 . 16 7 . 92 

CtD - 31 . 310 - ooo . 9_90 

Combined 
menthol (.olo) 5 . 56 5 . O1 

Free menthol (_olo) 68 . 37 66 . 23 

Piperitone (olo) 2.0 few 
Furf ural +

 

Schiff's test +
 

+
 

* The measurements of the oil were carried by 

Table 14. Dete_ction of Amines in the 

Nagasa_wa's method24) . 

Oil after Acid treatment 

i HC1 H2S04 H3p04
Method 　　　　　　＝O．1N ’

i 6N O．1N　　i　　　　　　■ 6N 0．1N 6N
i i

Wagner ■ 一 ■ ■ i ■
Mayer 一 ■ ■ 一 一 ’
Quinhydrone 一 一 i I 一 一

VL1 CONCI,USIO~'･I 

The e_1･imination of the offensive odor of Japanese peppermint oil was succeeded by 

treatment with dilute mineral acids 

l) Using dilute mineral acids the w_riter removed the amines in peppermint oils 

2) Useful acids are phosphoric acid, sulfuric acid and hydrochloric acid 

3) Among these acids, 0.1-N phosphoric acid is most available. 

4) By the acid treatment, the writer recognized that furfural was removed simultane-

ously. 
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Chirimen-Mint of Red-Stem 
(M. viridis) 

10, 1957 at Matsue) 
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Photo. 6. Chirimen-Mint of White-Hair 
(M. viridis) 

(Aug. 15, 1957 at'Matsue) 

Photo. 7. Soviet-Mint (A,f:.viridis) 

(June 20, 1957 at Matsue) 
Photo. 8. Pennyrov_ al (M. pulegium) 

(June 13, 1957 at Matsue) 

fig110102.pdf


16 Toru NAGASAWA 

Photo. 
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Cutting of Mint Grass 
(M. arvensis) 

12, 1956 at Kurashiki) 

Photo. lO. View of Drying of 
Mint Grass (M. arvensis) 

(Aug. 15, 1956 at Kurashiki) 

Photo. 11. View of Dlstillatron of Peppermlnt Herbs (M 
in San-Bi District 

(Second crop, 1950, at Kurashiki) 

arvele,sis) 
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